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medium or interaction between the wavelength 
dispersion and a non-linear optical effect. 
SOLUTION: A preceding part 2 previously precedes a 
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signal and an optical filter part 5 converts a phase- 
modulated optical signal generated in the modulation 
part 3 into an RZ intensity modulation signal followed by 
phase modulation. The modulation part 3 generates a 
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signal encoded by using DPSK for instance and the Filter 
part 5 arranged in the poststage of the modulation part 3 
converts the DPSK phase modulation signal into the RZ 
intensity modulation signal. 
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^^t^mmro 3-KNRZfi#S:±tfc-t&r'j 3- 
r'j 3- K^st i f)^&^tiimmrv 3- hn rz 
mmmizmth^y ^ iv^mt , mttzz.t 
m^'i^^zmsmifimztch j: ^ ttta^M rx^ti. 

lKt)^(BrV2) • exri-XcD T + (t.)/2} 

hhzbt:m.t-rmimuztm.(nmm^> 
t:'mtt?>mm 1 izsinc^mm^. 

ilt- Hft-^lrll^-tl. K t'- hAVPX^tiSt , 

3iailfillio»S35pai:>7fi^*^. A:>jNRZfi^t|S|t 
tSraC'SrS J: d Cl^^jaSrlra N RZ 3- K^S 

Me2 H t'- b/N';l^X3KjlS(cJ: •3^Bg$til.3t''</l' 

im^m7 ] mMmm^mmi,zx Kt^^^tii^ 
Kmmmcoo-h^^-fixfj^ifcoRz^m^mm^iz^ 

(W5l<3a8 3 msiro^-mmi. nh'xhilji 
^ t J; OHfi&ru 3- K^^t3 C: t $r^i:-f l.iS« 

met tiimztmco^m^. 

^ fufx-m^^ti. -?-o2o«or-A<?)ffi«jigM 

^) x'hiztimmt-rim-^m8izMm<o^m 

m^mio] NRZimbLx-7—?t''vhi}^xn 
^ix^mizmmij^Kmi-t^mwirv 3- h'NRZfi^s: 

5tjlSifcJ:'5^$n«.*-ilSt-H3t(i-^Sr. fUeru 

3- H^mc i 0 ^sti&iiKir y 3 - K N R z fi^ 



=^m^y iii''9X'h^ztm'&ttm-mittz 
\imm2i.zm.<nm.m^. 

«$:r. ^-vf^^'Ji^yy^y >()Vfn<r>2':><7MMk<^ 

f^y Y^mm^-mmif't-^ am^^ v ri^m. 
mi] 

•sWtoT + o)/2) 

RZ3t3$JS^iiifi-tc3g«i-rs3K7 /i/^'#s*>'5)as 

friBjHfiStcJ: OilifiaJ:/5$ixl. RZ3t?4S^ifflfi-f 

mi^immmirixmtmmmzx 'ommmff^ti 
hRzmB^^mit^^^iil, Me^tfEiimoM^ft 
^w^tb<imm^wnzximmmmL. mmm. 
ix^-x/^ymm^izmth^^mst. m 

$^^s»tl&a*<R!l6■tl,m)7•'J 3- KN Rzfi-f ^ 

i.r';3-Hm 
TtiistcjiO^^^ixi.m-ijffi^-Kitfi-^s-, frier ij 

3- K^Kt J: O^BESnSHiSri; 3- H N RZ«# 

RZ3t5S]S^Pfi^{c^Si-ri.^7 ^ yl.iJ'^a^^^.gtl, 
ffieJSfiStc J: D)*fitB:»j§ns RZ3t5SJtS3fflfi^** 

mmmmmitLxmmmmzx mm^:h^ti 

^mm^7 -f yUrJ'^st J; 0 RZ?4JS^^iiifi^{CBu 

fEiSI-S^tSri^fSttSiSa^^l OiTttiil^JSl 1 
i,zMm(r>mm>':^TA, 

[fS^Jii 3 3 NRZd-ti: LT5tj*(i^toai;^5iiS 
fiW. A:')NRZfi-^i:|B]ttfta{c^rSJ:p{cA:»jN 
R Z<i^O?5F^^S:fir 3 r 'J 3 - K 
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mwtmmk^i^Lxmtmmmi^'^zx rm^-h^ 
tihRzmmmm^^^mL. m.mm.LXK-x 
'^yvm,miz^mtt%'^mb. imfz:ibi: 

[fi^ig 1 4 ] ^^^A^Mzini^imm^cr>%im 

^DsI^StJ:0±R)t$iil.3t{affl3Eirafi-^i, mtmy 

1 tv^ ^nszi. 0 R z-m:^mm^iim-^ ^li'Wi 

^mb-^i>%tm.\3\z%m<n%m.^xT-K. 

5 ] NRzfi#t Lx^mm^^-nm^ 
^mif. x-h\^Rzm>inYMmztj:hXo\zx-h 

msr'ja-HNRZfi^tcj; 05t{affl32p-ri.3tiaffl 

m3tm,mzi. '^'mii^-h^t.hRzm^mm 
mmthmmm-b . 

mmB;-m^^it\.xii\%mmmz);. oiUfttti^'^^ 

mm^mmmwty ^ lui^^mzx o rzsss^ep 
fi^tc fnef-^ ^^imx'-m^m ixmtimmmm 
■n-Lxam-tmmmi 5izim<^^im'>XTj^. 
[f«5i?Jii7 3 mi^y^iu^^f&tix. 
mmmmmmmm\mizmi\,^mmi^mm±y ^ 

[ftJRJilS] mU:y ^)V9^W!.bLX. 

mti^^^A^i)^<oitm^^mi.zi5\^xmuAmmm 
n-^ity >!ii^i'im\^h^bmmbthmimi o*^ 
(iiBstcJSi 7<no-h\^'ffH}^imzms^<7m^i^x^ 

A. 

WL-^'!-^^^ivimis.-tmm^:LbimLbtm 



[iSSJi2 0 ] imm^b^mbm^im-^-ti 
±m!mbi)^(=^hmmi^xTUzmhim.m 

nffl ( nfiS^;^) ffyDPSK^mm-m^^iX. 
mi'D P S K^gPSIi. fsiSiSS BO n flSOfe^fi'"^- 

A:b<I^*>\ m/ ( n B ) m^y-i(t ( mtig^) S 

[if*«2 1 3 ^m^b^m^bn^m'^th 

:^r'J t , ffi«[t'-A;^r«J -y ^'C02oc07tlis^)i0 

^fifz'?'v'^''Jxyy'fW^±y <iv^i)>hm^^ti. 
^KMimm-^^]y—^<7^W. 1 h {.z^m^ix 

xm^2<nr^-vi)^h\i!,-^^ix. mmm^-J^xr 
^) i'cn^mT^-vx'hhw.Krir^-v^z^m.^ri. m 
'^(nmmn.'&,:^^^-VbLX<r)mWM^^-M.xr^) 
•y^(0»2. ^3c^;K-h**ii««J#^S{cS«?$n. 
2-:><7)^gftU:»73fcc7)|ijS^«S1#L:^c**. 2r>mm\ii 
:)iitmK\'^zm^M>C:,-7-yjsyxyy'^m&^y -f 
^u^-coTE. TMc7)v^-rn*»-:tr<7)t-H(ci^-^-ri,J: 

ht#^»i^$fL, lluf5-t-=¥a^-^c7)m30;K-h 

[i«««2 2 ] fifer 'J 3- h'^sti. mmsx- 

SS^^i^OHj^jSmiTO/n (T0 = 1/B. m=l~n 

ffimm) rsf^ti^'timmthmmmb. n\mm 

m^tifzro:i-vm^t:±!&-thzbimmb-t^ 
tmmi*-hm-^m9. w^Ji2o. w*iB2i<od^ 

tli}Hzim<^iiMiyX^MZi5\,'>X , 
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x-nm^tK m/ ( n B ) <r>^wsi ( mMnfm) a 
[ii*JB2 4 ] is«^ 1 ^t-^mm. 1 9 . 11*512 

')tXntmiff-^:L\y'-'9<r>% 1 <7);K- 

D y h t-^Sm 1 (r>r^- h ffl 

0 ■y>'N7 X y -f yu^-o 2o^o-•l^- 
h^c#^l$^Si^. iuie-9--JfA^-^'(om3o.-K-h 

a 3}-A>f ij fi#fil^Sr-Sftf J: 3 tfi-flK^J-SrflJ •) til 

Iftf^-r & n fflor U a- H mffit , n flWT- U 3- H EI 

m^h<r>^-n^mTO/n (T0=1/B. m=l-n 

i«*Jai0*>^>18, iS*Ji2 3*>^>ii«JS2 5i7)3^ 
[00 0 13 

it^m.'m{,znt ^zt<nx'th. tmrn^a^v^itB. 

'^i^Xy-Uzmth. 
[0002] 



tSrSWt. {affl^ill|$r#fflLfv:RZ (Retum-to-Zer 

0) %mMm'^m^^ixx\^h. mm. -mi 

(Y.Miyamoto et.al."Duobinary carrier-suppressed r 

eturn-to-zero format and i ts appl i cati on to lOOGH 
z-spaced 8x43-Gbit/s DWDM unrepea tared transmissi 
on over leSkm", Tech. Digest of 0FC2001. paper TuU 
4.2001) (C<i, 2t-Ht'-hfi-^S:3KTjLjfA'>f-^"J 
1?-¥"C'^i)l L'''cDuobi nary Carrier-Suppressed Retum- 

to-zero (Dcs-Rz) ^^<.zmthm^tl^m^^tlx\.^ 

[ 0 0 0 3 ] 04 Hi. ±Xi.Lfz\>ZS-Kmmm^^fZ± 

m.m^<r)Vtmmmmmthtzi^t.z^\m itzmx-h 

1) . mAl{Zii\^X. lll^07*>yxa7VWMV-yA7x 
yy (UZ: Mach-Zelindor) m&Smm9 ItS. 

m^izm&mtimz^j: j: 3 ^^-^rx^ti. 1/2 
^isti 9 2\,zi,^m. L/cfEiM3isc7) 1 / 2 nmM.<r> 
itmmsM^f.zx*)mmi,z!m^tih. mmmi 
iQ<^±mx'hh^-m^-YLD9ot^h\&-hWzc 

^mmm,zi.y)m.i5iiifmitimnfiZ^m^ix. m 
mLWimiB<o2^~Y\L-\-mmfim.^tih, zz 
xBi,iim^«.xh^. 

[0004 ] m2(OMZ3t3SSS!iit593t-{d. 2^- 
ill>. A^INRZ (Non-Return-to-Zero) ff-f-ti, |^ 

Rmm9 4 1 . mmmmmm9 5 1 , i h--y ha 

jiIl]SS9 6 tcj: Offi^$ni>r'>) 3-riHl8S9 7(CJ: 0 
(LPF99)tcJ;0 3 ffico«mf="a^AM :^ 

mmzmmmmiz^j:ix om.iii^'^^ Tx^ti, fl^w 

=5:3iicO«^7-'i5j-AM:>-iJflF-^{Cj; r)^m^ix. DCS- 

[ 0 0 0 5 ] 04 2 . 04 3{i«f*^j(0i)^«?!ISr^^ 
■f, 04 2 (a){i. 2fiNRZft-f^^fegpl 0 3tJ: 
•34fi£$il-g.2fflNRZfi^A:»]T-*>S, 042 (b) 
Ji. 2fflNRZfi-t?:A^)i:t/v:i©^<0||iaK!|glII»9 
4£7)tii^)NRZf-^'fi^T-*S. 04 2 ( c ) (iiti:^ 
NRZ-f-^'fi-^S:A:'3fi-f t L^^CJ^^or'jn-HEl 
ffi9 70IEfflaj:>]m^T'S>'). A^jNRZ(i-f{=;^'<- 
Xt'-y h*<A:^$ni.»{Clia*<RlKt^af^i:^oT 
v^l>.04 2 (cDfi, rua-Kfi-^JA:t]t Li^cig 
^coL p F 9 9<r>^^mixhh . fiaw^fi-f t Lt 
Ji, 04 It, ^^-tl OOfS^L/^i^t, Ih'yhS 

SEiKi 0 1 tmmmi 0 2i,zxmmtihm 
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[00 0 6] 114 2 (e) {i. ^iit'J)l> LD 9 0*>f, 

ocw5t«^&A:»]t UT^ 1 oiviZ5t3asSil§5 9 1 

T^m^tltz 2 H t'- h 3tfi-f <0^^^}gT'S> 0 . 

Ji. 04 2 (d) W3ffl<7)||^ri:t^s;^-^ijfi-^-C'^ 
m^tl. 04 2 ( f ) K^^L^J: ^'SrDCS-RZ^?-^*^^ 

[00 07] 04 3 (a) ti. ^1 IVIZ3te5SiJgSS«S9 

A'^-^';^?^tio^^ti§ni.. .ico^m. 04 3 

ti^'mmSiio± B {Cfc C 2 oMl>\ ^ ^ U TljK^Ai^ 

2B^^tw^t^tih. zcofzib, Wi^mzn-r^ 

bU7yXJi;t3!5R<0RZ(CJt^, 2^lC^-5TOS. 
[0008] *W^(SitTa5rv'^-f 'J fl:-t<^*^mj^ 

m^zm-i^itmEi-^fzifyiz, ^^m^mcom: 

H'sti. ##X1R2 ( "Suppress! onof degradation 
induced by SPM/XPG-KjVM transmission using a 
bit-synchronous intensity modulated DPSK signa 
1, T.Miyano. M.Fukutoku. K.Hattori Digest of OE 
CC2000. Makuhari. paper 14D3-3, pp. 580-581, 20 

00" ) ^cJ^v^TRZ1^^t^^^^^affl3fp^i-t^•ffilSL 

[00 09] 

imm^LXot-timmi ±siLt:x^iz. m 
^mirmuzRz m^mvf^ s- m v ^fz^^co^m 

ffl^p. ^■oi^^^wnzmix^^^m^^mt^j: 

0 , Ztl(^mmmmilZ;f}X1r- H tlgig^ill,. 



[0010] ^fcfsjsafSA^iia'fbLfcis^. mm 
mtLfz^^m(r>^mmmiwmzMmthmm 

s. stc. u^com^i£'M>'XfM.iz)i\^x . mz. f- 

[0011] fie*<^DCS-RZ^?-^?rfflV^?^:RZ3^ 

mmzm LX3m<^^^%ti^^mmm^^ti< 

-X^^yVTi-ayWM^^ (01 6tCS^-f LPF9 

ifaf'fbu^ci^. z<r>m(ommti(<mizmm^z^j:':>x 
h rztbizii , ^ -f L p F 9 9 com±'mmx'<^mmz x 
mx'imm^j:m9(.^m i<^j:^.mz7^i\^i' 

1^. iii^mtmmit-rnzLtzi}t':>ximim'^y >( 

ti z<Dfztbiijimcr)mmi,mmiz^j:r>x<ht\>^'yfz 
^mi)%r>rz, 

[00 12] tie*c7)RZ-fL$<x;tPSKft^ti, 

m^^mi^:^^j^^^ifzi^^commm^m^wEX' 
^i>t>coo. ^<^^mmmmmm<r>4i^nmizjti 

ifi 0 . Si^^av'X-r ACOO. 4bi t/s/H z\i\±ff)nmmt 

\,zKi]-fh^-xj^y Yiim^mmtth'mti^hh. 

*), &mjimt/'±n^htzmzwinmti^ti-r'mt/' 

[0013] ^%mi±.mkmmm-hi-z>^i.zi:£^ix 
fzi><r)X'm. m^m^mtfzRz^^^^mw^ 

m\^xri->x\^tzmmi%mm.mm.miX'mrth 

mm-th%%m^^^x2m^Rz^^h-thzuzii 
'o. mmmmmmm<r>m^i:mi^tuzmmm 
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[00 14] 

3-KNRZ|i#S:±jiitl.r«;3-H^Si:, fflEife 

H(t) =(Ein/2) vexpl-Xw t + <t> 

[00 1 7] ^y-c, *j%Bfl{cfcv^T, miev-yyvyxy 
^Tj$S7 'f;P:J'co2o<or-x.coffi*tjiaill*«i ^'^ 

[0018] mLfmm:mK-fhtzih\rjimm. 

Si«m:']fi-^*\ Al/lNRZfi-^tlsitf&ffl^/cfiRlK 
iiia<0 ft. <i,*>-:^t2^:l, J: 9 ^ N R z 

r U 3 - K^S t . Huf B 2 ^ - K h'- h NVPX3ti!§(c J: 

J: 04BKSit*r';3-HNRZfi-^{cJ: 05taffl^P 

[00 1 9] *^Bfl{cfcv^T, mmjSLmm- 

S{c.k0^fiKSixl.3teffl3g|llI(t-^?r, |iJieA:'3NRZ 

Sit. ■?-(7)2OC7)7-A(0fflS^SE^*<n-lt'>y hJ: 
0:*:#<. +lt'>!/h*?i (n«g^) T'ftl.Cifc^- 
[0020] ±iiLtzmm^mm-i>-tzih<,zi^%mi. 

NRZd^i: LT-7-;7 t' y hAiA:>i§ni.«(ci^a*-' 
RiEfi.ili)r'; n-HNRzit-^s-^jStsr'; 3- 

flier 'J a - H^atCct 04fiR$ixl.l&iftr'J 3 - HN 
RZfi^(cJ:»33t(affl3S2lilt*3t{afflSglS#S, friE3t 



[ 0 0 1 5 ] ^fo. ^wn<^^\m^zii\^x . mtm 
sds^si: Lx. ^wm\izmm^m\,z^j:hi.o\,zm. 

N RZfi-tlcJ: 0^(2ffli^7 b^-^ ^25^3gP2:ff=3r 
h. 

[ 0 0 1 6 ] ^wmmmmzi5\^x . mm. 
hztmmt-th. ttz. ^w^<rfmmmzii\^ 
m.ti^'i-^A^iv<r)^\')7mw.mz-^L. 

mXTffy^x-n-z.htih'^'yfWxyir'^W^mtyMV 

[i!c2] 

)/2)-sin((&jT + «)/2) (JCO 

mw:mm^\z$im^%y ^ i\y9^m-'t:>^hm.\% 

mmmth±ii!mwt. mimmmwutix 

s^u. mmiSLLx<-xj<,ymm^\iz^'th 

[002 1 ] ttz. ^mm^zawx, mmrf-^^^Mz 
ii\fh^m^<r>%mi^m^mzx *)^'&^ix^m. 
^^mmm. mti'mm^co^y -r ivi'^mzi. o r 
zmj^^mm^^zmi^^ ^^^pft/itt-ssgsi Lxmi 
±^%{ii^iixLxBmh:Lti^mt-th. 
[0022] ixiifzwmimmh-kib^z^wm. 

zmtn twM^z^j: I. J: 3 (I A:^ N R z mm^^ 

- H#S{c J; ni.lli)r 'J r?- H N R Z 

latwJ: 04fi!c$ill.3fe(affi^P^S&RZ3t5gK^-i)sIfi 

tim.m^\zx rMW.\i!,-)]^ixhRzmiB.^mi^m}'^ 
^■thmRmmt. msstBrnkmitLxmi^t 
mmmzx rAm\i;>:h^tihRz±m.^^mmm^m 
L. m.mmLx<-xjvy\^%fM^i,z^mh^ 

[0 0 23] ttz. ^Rmzii\^X. ^f-^wWCfcftl. 
ti^S-. H?ie5t7-f;l/:5'W5(cJ:'9RZ3Sffi^iSfI-^tc 

ximthztmwibi-h. 

[0024] iMLfzWkm^mk-rhtzi^kz^^mi. 

NRZfi-tf: Lx^mm\&-^m.mmfi. x-nn 

R Z fi^ fc |5l CiSiaK^rl, J: 0 1 A:^3 N R Z fi^OflF^ 



3- K^gtC J: 0 4)«$fLl>IH!)T ij 3 - F N R Z ft-t 
[00 2 5] W^tcfcV^-C. frl£#f-^*;K2 

m^^mzii\^xmL\mmm.i^-)±7 

[ 0 0 2 6 ] ^^c, *%BB(i, ^jMfi^t^KSfiHtR 
^m'^thmsm.\if^hi)^h^h±{mi^^'rMzii 

^thmmmza \ ^x . mtii&kmmtmm. iphm 
im9<r)oh\^i'ixMzim<r>mm^x'h'>x. mi 

(ntii^) cODPSK^DI||*>A>1ffig$*is BiilSD 

HSE^Pfi^SrA^btLT. m#SOfaffl^^PI§<7)A:^fi 
m/ ( n B ) (mliS|*Jc) jiStS 

iiS^St. li(iieiiS$ix/c3gp«-f$rr'j3-H-ri> 

[00 27] tfz. ^mii. mii^b9(^m^tm 
«ja 9 , is^Ji 2ocDoh^ ^i'tiijHziimcomkm^X' 

-AXT-'J •y;?«2oO3taJ:']<0ffl|6)1^SS:C6)#-rS® 

- c7)^ 1 h cis^ $ nT fliem 2 h *^ 
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mm^Ltitt. 2-^mm\i!,m^^-s.\^\>zmj^ 

■ftil)—-H<r)^- h-(cfe-^-tl) J; 0 {cfrie-? -y A^y x y 

:J^T^5t7-f/P^'02O<7);iC-h{C:g.^Jg^$il, fj 

[00 28] ifWMi. ±a*i0^^ft§5tfcV^ 

$rmT0/n (T0= 1/B, m= 1 ^nCOiMSc) ^'i 
tt-en-e-'ixaS-rSjiSdlKi: , nffl<og®SixA:T'J 
3- Ka}:>jfi#<7)«ffl!j6<ji&aft$-tti:>j-f-2.Sffi!iWli^» 

[ 0 0 2 9 ] *^HJ(i, W^tciil 0*>(?>n^Jll 
fli (ntiS^) (nDPSY.^m^i)-hm^%ix. mtl 

DPSKSlPSJi. fSjM)S«B<Onl(OliS^fi'<.-;^A' 

yY^mm^K-ntix. mmmm^mmx^ 

m^lfi. m/ ( nB) c7)B#ra?t'(t S®^ 

l.r'Ja-h'¥S*><c.fi!t'). frSnli(?)1i![^a'<.-;^A' 

[0030] ttz. M^JIl 0*>^>i«*Jil 

9 . iS^ 2 3 <7) d ^ V iX*H=ie««03KfsjlSy;^TA 

-H\,zm\^htli>%y ^ 3;K-hSrfif-3-9--df jL 

Axr'j 7 ^o2ooj^aj:'i«o«f«n«.®$rfis^-ri.Misi 

-e^^Aai^^lA^'fe^^iXJtv-yA^xyrT 

m^y -( )v^i)^(:,m^^ix. itxMmii-^-^ 

-iKTiW, 1 <7),-ir- MiS^^$iiTfIiEm20;K- Vt^h 

^muztt. 2^mm'^-nmm-s.\.^zmiim' 

/oV yA7x>^^T#M3t7-f;l/:7cOTE, TM<OV'>-f 

*i*>-:*r<o^- KK*S^-^-|. J: o icflirie-? y A»y x 

-f/U:^'£7)2oc7),-K-htC#/?«^$fL. Me 
a 1^ - ^' OIB 3 ^<-K- h 

[003 Wtfz. il«JS2 4lclS«(03tfi 

yi-^'^S<7)yN";^yN'>- h'{i, A:>j$ii^>:{iffl^i«fi-^*>^. 
3tf JL jfA'^f y ^t^Bg^S^•irtr J: a t<t^fiK4^$-«] 0 
ajL. 2fi3§iS^m^t^«i-tSo-;W3r7^1toi 
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[00 32] ife. 19^1 0i)^t>l8. If 

lsIK*><o<7)ffi^J&mT0/n (T0=1/B, m=l~ 

[0033] ±Mm^iz)i\,^x . r'j 3- H^gt"<- 
mix. mm. mmm-^y h^-^ y/ {dp 

SK: (Differential Phase Shift Keying) ) Srffl 

^^T^^-^^b$^^.?t;DPSK^2ffl3£p^i-^^^«L, dp 
llLtz%y ^iii'^mt Lximmy -f /u^^fflo^i 

{f, %y 'iiv^(r>jmm.\.zi,mmm.mm-^L 

X9mth:iiiif^mk.^j:'0 . ')--fy^^)vmiz%y 4)V 
[ 0 0 3 4 ] . fifflSSP^ St LX . mu^-m^ 

-vitmir^) o-v^Rzmmzx nmi&M'^y 

fflv^|,ctlCctO. S5\fl-^t Lt{i2fflNRZfi-f«o 

S!^{3t'i'. ^/t^ms^cDm^mmx'^^. ttz, W: 

[0035] tfz:^m<7)m(r)mmmt ix. mts^ 

m/Rz^m^m^t^t^^y ^ . ^tiift^xr 

nm^ 9uxv-9\.zi.h imm^itms. loo , 
mt^j:i>. ^mcomizftKommmt lx. m^m 



assr. mmnmrn^titzm^mx-mmi. z 
(rtztizxo. ^-xj^ym^fm^mB- <r)^m 

mf'-:?m^tfMm^miif'yf.:RZ^^T-if 

^tifcmii. ^.^i'titmm^tifzRzmx'h 
0- mmmzmix. ^m^^m^x-mmmcnm^i^ 
mi^xTA^mmiztii^x'^ h. 
[ 0 0 3 6 ] ^mf,zt5»hmmt:\im,m 

mm'mm-hzb\.zx*). \mm^B=nxB- <on 
-miti^\.zmmhzbifix'th, 

[0037] 

Sr^-r^'n .y ^' HT* S . II 1 tfcv , 

^Rzmm.mii)^h\^-^^ixtz2m^Rz%%m 

r^)a-YU2i,zX-))^ix^ . r'Jr7-KISB2T' 
<i> m.m^\&:hifiX-n^ti^nRzmi.z-^hi. 
o^£m^>mt:^o. rU3-KS|52T'4l«$ixSMi) 

7•'J3-HNRz^i^^ii^:>gtJ:0ti1i$i^, 3K{iffl^ 

m^zm.-th%y ^»^m5{zxi)^ixt, ityov 
i'W'5(r>)Ani-zmi.zmtx%mf^^ti. m^n^j^^y 
-x^wmm.m<n\!>!,-hm^t ixm.\^^^ti 

[00383ll2t, 01 {l^-r3ti*fitsO#yn y ^' 

■f<^#$*T./cyn>y^'{i, iaits^-r-e*ii:i3n:fct 

I.. nRzm^m.mi}->h)^-f]Wz^Rzm!m^ 
\i. r')o-YU2^zx)]^ixh, r'j 3- h'a52{i. 

Sfft!!6<Jf(&aSlIII88 (EXOR2 1 ) fc. Ih'yhj!®!!] 

K2 2i:. mm^-h^¥^2 3t.zi.^m^^ixh. run 

-H^2*«tiD(t^r'j3-FgK9 7 (016) t 

Mxhh. 02(cs^-rr'jri-Ka52T'»i. mmit 

l.»l=iSS*OT-ri.lli!)7-'J 3- HW^^tN RZfi^ 
**lll»aj:>7$ix*. c:oili»^?-^fl:NRZ«^<i3iettt8 
^^Pai 3 {CA:^] jtffiffl^Pgii 3 T-{i'^-x/\> H 
ti(it§3 l-Cit^tffitTJiliU, MZ3t3SiSSgiHS3 
2{Cfitiji^fS, 

[0039] 03{i, a2{C^-riWZ5t3g»#832<0» 
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(transmission-null) i,Z^hXo^<^ TX^ti 

^l)llf§3 2{i. DPSK (Differential Phase Shift 
Keying) ^^^t^tifzDP SKm^^^^tii:^- 

s. D p s K3tfi-f li. ^i\<^mm&tm£ 

;Xt)=(Bn/2) • exp{-Xco t + ♦)/ 2) 



^m^'L^A^ DPS Km^<om X 'J rmmmiz-m u 

yi-7-i/A>yxy:5^T«fS (MZ I ) Jt7 -f ;l/^'tcA^J§ 
its. MZ i3t7>f;i':?{i. A:^'i^-h5 l« ^'o;^ 
tiJ:']^-h 5 5(lffiM$il7t3 d B:^f6]e^-&f| ( 5 
2. 53) jlSMr ( s ) <03tjl®IR^ 5 4*»<iffl 

•sW(coT + «)/2) (AD 



ZZX\ EQimm, cjii^m^^ r{i3ta®*i^54 

':>mm'p(om^(r)mmx'hh . 
m-tifMzBmuzmx'hi. zzx-a. mmm'F<r> 

3Si4rS:To/2 (To=l/B :flt> BtifSilljS 
&) ^zmi< Ifz^-^i^^lfz. 04 ( a ) (±, A:'3N 
RZ'<-;^^N'yH^fi^ ( 2il) , 04 (b) (i. 
(a) iX:htLt:^<^rV :i-m2cr>KljrVzi 
-KNRZ's-xyN'y Hm^fi-^f *)!.. 04 ( c ) (i 
^iOr'jn-HNRZft^tJ:*), IVIZ3t^Ptl3 2t' 

4fi!t$ni.DPSK3fes:p(i^X'*)i.. 04 

(d) li. 3!a!®*i'5 4fcJ:')raji$nfcMZ I3K 

7-f/l^^«0C^ (02) (Cfc(tl.DPSK^fi^. 04 

(e) ti, MZ I3t7-f;W:J'OB^tCtj»tl.DPSK3t 

fi# (•7 yA7x>'^^T^3K7^;P:?a5:*jfl^) 
S. iSill«i^aW^€*xy'^p-7'T*>0. muir 
'J 3- H N R Z«mfi^{C^W)[S^*Mt^c3t{aiS^'P 
Srfif-5/iJ^^CODPSK5tfi-^-C'^>l.. itc. 04 
( f ) {4. *>!., ^rfc, 04 ( e ) 14. 

±iEL^c (5*:i ) (CiOiVIZ I3t7'f;l/^'5 lc7)3dB 
:firf6]t4^-^|| 5 3 COXil-Tt^- hSeiZtiilJ^tlhRZ 
3fe(I^^*-r. ;i[ia{4ilSW=5:Wx>-^a-7T* 

0, mmiroo-vNRz^m^iz^mmmi:i3^ii 

(OO41J04(e) ( f ) *>(i>, MZ I3t7^/l':5' 
ai:^«4. V-;?t'-y h«{cCl[ffl*<K«K-f SOCS-RZfi-f fc 
R t (ifflX^^tf) i t ^ T V > I, ^ t I. . 

02tjnt3t7^;U;J'a55ttJV^T. ll±=^«c7)3KX^p 
f|#l4. 3dB:^ia]ttlS^tS5 3<0^'n;^;K-h5 6{C 

im. mmthztizxK). ^ /u^^mtrnztnf 

5S:it^{4. x;l.---K-h 5 5tCtA:>]'-K-h 5 1 (ct, 

[0 04 2] 05. 06(4. 02lC^n-t. fit-pnA. 
B{2fc(tS5l5S^PX'<> ^y^^^L•C^^I., 05X1431 
®fir=TO. 06T'{4r=TO/2i7)Ji^S:^KUc. 05 
(a) . 06 (a) J4. 02tq^-rA^t'WDPSK3t 



im^mS^-^XSih, 05 (b) , 06 (b) 14, 
02t5^f IWZ I3K7 -f;W:5'5 KO^SaStB^tS:^ 
LTV^S. iifWc^jS^ (dB) . 

iSoTj)^, 05ti4. mB (Bmmmm) coje^ 
r&mmkm^mh . 0 6 xumm 2 b coE^^mm 

m^no. 05 ( c ) . 06 ( c ) {4. ^8l$tLitR 

mmi.zmmi:a&'oxh?>. zzx-^i. ^a-'j 
rmm^ii^^izw&^ti. ^mmmBco^mx^^' 

h)Ub^j:r>x\'^^. a±mmcr)j:oi,z. ^ytiv^US 

{zi.^\i!,f]^ixhRzm,mi. mA[z^.-fm^<r> 
%^^^imt. 05. m(>i,z^s-t^mx^9 

/5>, {i^S-Km^X'hhZklfhiJ^h. 
[0043307 {4.02 (C^1-7t(affl^lffllS! 3 ?rfl!l<7) 

fiifiJcTH^ Lfz%^<r)mmmm^tz^f»,z^m ttzm 

X'hh, 07t^-rW{C*iV^T. 02t^-fllitfeJgffii: 

mmt. %f'^iv:k^x'Mmmmi\iz^it-fh'f-^ 

T't4. K-xf<.y Kr u 3- H N R zMmfi-^A:^] 

(a.b.c.d) «#?K-fyhHWLai:']$fLS3t(affl 
*<. 5ti2ffllB^ ( a. b. c , d ) c;)#.-K'f y MCWISL 

[0 044] 0814. 02lC^-r3fe7-f;U:?g|55<7)(l!!<7) 

mmmi^>Ltzmx'ht, m8\>z7Tctmmwizio\^ 
mm-h-? vj^'v xyy=^^my ^ )v^<r)±^n.mz. 

3dB:^|6]1Ha^S§5 2. 5 3<0ft^5'9(3. Y^«3|jft 
8858. 5 9i:my>^fc}^X'h^. 08Kt5l^T. 3tA:^) 
-1f-b5 7*>^>A:'3$iX^cDPSK3t(t^{4. Y^dS^^ 
^K5 8tCck0 5 0%-fO^N'7-^llS$n, 200:^!S 

. -:«r»4aSft r 5 4 SriffiS 

L. Hl>'YiMig2?S[8S5 9T'^ai[$ix. !l}^|^-h6 0 

[00453 WT. ±fS t^v:7tim^^fflv^^c3t(E3lii^ 
XTMzr>\^XWmfh. 0914. *i%BBtfcttS3KfK 
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T^BS-tl,. ii9{cfcv^-r. 2ilNRZA:']mmfi^ 

{mm»e9ii. 5t7r^^N'fEjisK6 3c7)^*^4,ti^$ 

5tsfiti6 5Tii, utilise 2X'mmmm$ixt.:<Di7 

mt<mmwi) izx^mmmmfi^^ix^. 
mm^s^eecrniiMi, m^mtmmm'f-6 7iziiu 
xmmmi^tL, ^-xjiym^m^iz^m^nh. 
K-:^J^y¥mf^m^^i. ti^mzmtxmitmm^ti. 

^U'/^'f-^^ii])^') (CDR) [llSSeST':?-^ Sy 

[oo46]iiio{±, 119 \,zm^wmL^^7^^ 
i^<r)%^\yx^2^^mmhfz^i.z^m \.fzmxhh, 

mOtCfcV^T, 1.55uin^03tjg (DFB-LD) 70 

LiNb03$-fflv^fv:r 

•yxa7VHVIZ^IBSI3 2CA:'3$ni,. 'Srfc, ^^{C 
S^$iX^^®v;^f-Afffll<-'/c^®lft-f<i. 42.7Gbit/s 

<mm\<r)mk=7yfm^ (PN7Sfi-f ) t-rs. 

7-ua-Fa52Ji, PNfi-^s-lsitPNfi^tc 
^m-th'm^^r>tdh'-^%LXhh. m\0\,zii\^ 
X. NRZyN-;P;?.A-^->-^4||7 HcJ;-5T^§ii 
4 ^ A- Jt>;P(7)10 . 66Gb i t/s ( tilTlO . 7Gbi Vs t ^•t ) 

t'^iBi$ii7tivij^?i|oPN7S<7)NRZ5tfi-f«±. -en 
^ixmrntammmu.^. i:4h'-yh'fy^u-r 

^tt-fbtHlK (1 : 4MUX) 7 2(CA^]$iX. 42.64Gbi 
t/s (iaT42.7Gbit/si:^1-) lCtJ(tSMi^JOPN7 

[0047] c:<ojig»jii:^ft-t*i, Jiiifi3 1 tfcv^T 

lll<?)MZ3fc^f|3 2t2fc(tl.^|ijft;g«ffiOT<7)iii|i 
*-CtilS$^lf«:0*>, ^10MZ3t^lS^3 2tA:»3$ 
flS. ^fc, mic^iVlZ3id^p||3 2t LT. «2 
(K.Noguchi etal. "CLEO PacificRiin'99. FS2.1999) 

irWrs^lxX V LiNb035-ffl \ ^td^^^mM. zm^m. 

MZ5^PllS3 2{i, >'nM 7:^0^7 3 

ilTfcO. MZpt^ili^3 2iOI±i;>]{i, 42.7Gbit/sPN7 
StfODPSK3l^iffl^?-ti:^l). 42.7Gbit/s DPSK 

yyf-^m (mzd ^y^)\^^7 4i,zx:n^ixh. m 

z 1 7 ^ yu^' 7 4 1 txki. mwm^ 1 opsf, 

gCiaPiSl 0 0GHz<0J^W3t7-fyl/^SrfflOS. MZI7 



-(/P:J'7 4cO?aaE5:$iJ»L. MZ I 7 -f 7 4c7)fflit 
JfjS»i&DFB-LDc7)df^yr;a«8a:t-^t)-ti-y;:. CKOJ:^ 
^:iif^^t'3t7 ^;i'^'^3ia$-frl>c:tl3j;0MZl3t 
y 4iii:hl,i. KS-Ri^tLXiHt^til, ^ 
Lx. EDFA5ttili'-i^xhr>-7- (x/i't''>/»h'-r 

3e7r'fA'ryr) 7 5-C'tii|@L. \.55uiimmMyr 

^ A'giMss 7 6 mmmzx:h $ its . 
[0048] ^'^m^X'ii. E D F A3tti^i;Kx hry 
7° 7 5 tiiili $ ix!t t (7) $r g(c E D F Aitiiilir 'J r >- 
rux-mmth. ^<rym. 3tft-tit««fifts^6 7t 

A^]$i^•Ci!Jg^^$f^. 2fiNRZ's-;^>'N->'Hmst 
CDR[HlK6 8tCj:0ilSlJff4$iXit42.7Gbit/sN 

Rzf-^'ft-^ti. SIC. 1 : 4t' yh^>'^";-y^si 

111887 8t-4ocoi0.7Gbit/s{c^^$ii, fccOi5<O10.7 
Gbit/sOi^0^a!l«S5 7 9t1S0*5riySL/>:. 
[ 0 0 4 9 ] 0 1 Hi. 0 1 0iZ7r:-tmii^^TA<Dm 

i^mmtifMz^mifcmx'hh. mzm^^m 

S 3 2 T'ti . 42. 7Gbi t/sNRZti^T'T y a 7Vl'^S)1- 

l.c:t»cJ:>5DPSK3tfiWai:^$til.. Hi l 

(a) {C. DPSK^fi^0^m'^:5'h/l^*^ 01 1 
( b ) (CD P S K3K^t^^OiS^^?g^*«7K$i^TV^ 
!>. ^7t, HI 1 (c) Wi. MZ l7-{;U^7 4«7)tb 
?J^5tt««i«l[jSJg, 011 ( d ) tliM Z I 7 yl'^' 7 

405ttti:^fi^o^^iBx'^^' h/w^^fn-pfL^^ixT 

V>|,, nil ( c ) A^^>, 42.7Gbit/s{CfcVir{affi7feS 

ISfi-^*>' R z 34 S[^^Pfi-^tc^if tc^}^ $ iiT V ^ s c: h 
^I'i. nil ( d ) W3(3gpx^^' h/l'i)^(> 
^•v'jm^iafO (=193.30TrHz) *?jrpjgE$ix/cDCS-RZ 

[0050] PN7SNRZfi^S:ffll^TM'5*!mt$- 
fpfiffi L /-cSSm. 42. 7Gbi t/stctj I, 0 =6: L T'J) l> t 
*^i2$iX. 1^ 0 $10-9 •r'SfI®S-27dBmc7).R»^!SS 

l,zW\'yfzOCS-KLVf^Th?>Zbi}mmX'^t:. iJt, M 
Z I y HU^7 4co^'^XJ-^y\<i,ziHl-ltltm^im2dB 

X'h'o. R^mnii-AmaTX'hKi . mz^m^ 
t:m\.^mmzit^x miz&m^i}'-:>mm^j:'^m^ 

[ 0 0 5 1 ] m 2ii, :^mizmi>mmi^xTA 
(omcommmmwn-rhfzi^izBm uzmx-hh. m 
1 2iZ7^-tmmmizi3\^x . ±ismi¥6 9. 

iis6 5iim9iz^.tmmj^mbn-x'hiiK 
6ifj<mM:^m&m-)j^imK^x\<^ij^<D?i.m^j:h. -r 

/HR (CH#0~CH#n) mmS^tii>, m2iZ^.tD(S-RZ 
(Oyt^^VrmmL (f01~fOn) (i, 5t7-f/l/^'IP5<0 

m±m'p't^mmiz~mixm^^tLh, ^mm^ 



§16 1 x-±^^ixtzRz^mm^\i. 'm^zmtxitm 

i|sS6 2X-itmmixfz<r)-h. '^^^'M.^m < iv-^ 

[0052] nk^mit^my ov^so x—mm 
a$n;tDcs-RZ5tft-f «i , smzmtx edf A^mm 

^rnma. m^ffmm')-^^^f\^^^'7-x'mMm 

fzm'¥mBimx%^^\ ^immwe9<r)tii:hii. 
EDF A3tti&-Kx h TV-re 2t'3tti1i$ii/:;f^ic. 
^ft^a?t^j«7 /p^- 8 1 iiA:>3Sn. ^msxs- 

n) . 3feSfiS6 5{CA:>]$*l&. 3tS<iS6 5*T-<7) 
(IS 5 1 tfct , «C*#a5K^Sl[7 -f /P^- 8 0 t'^Ifc 

^vkifci}<. mm-tm^i-^^jicomm^^'tx 

[ 0 0 5 3 ] la 1 3(i, i^^micm h^m^mcT) 
mmmmirmra-ymx'hh. zzx-ii, iiuc^n 

i,z2i-}'\i:-hfvi'xm.^4' ^fflv^Ti^s. 

. ^NVl^xl^T'-e^?) ;c I. ^ t *^'^flgt =5: 0 eilifp® 

i,zx 0 . m'omimm<Bmmmz^u^2^- nt- 

(i, 04 HC^f 2^-h't'-MT64AVPXgB9 1 tPI 

^fc. :iCi: (K. Sato, a. Hirano. N. Shimizu. T. 
Ohno and H. Lshii, "Dual mode operation of 
semiconductor mode- locked lasers foranti-ph 
ase pulse generation, OFC 2000, 320/ThW3-l, 200 

0" c^$ni.2=£-h'^%ig-rs*-h'iai)ta¥#«5u- 
[00 54] 2^-Kt'-hyNvi.x{i, m^m^siz 

h^^\m^Z5vcm^<r)\^-ftli)^-}ii:^mttZtifX' 

th, ri;3-HgP2tc-?v^T(i, 03 stcin-fr'jn 

-YU2t |5l^c7)^BK5r i: & C t ifiX'^ h . ffiffi^^PgP 

3 1 7- u rj - H as 2 mmzr>\ ^-c , 0 3 iZTiktm 

^ra»3$-fflUSJS-^, 03 5t|pIl:fltJ«i:^:&. 2* 
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b ixm^tim-mm^mmmyty ^ 

^fcfcttl.***^, 0K 02«Ocl:3'5:CWJtjSS:liv^ 

?>^-^^zimix:mizmx'^hMX'S)i, ttz. 4 

^$ix?t>'NVl^x?nj<7)f a-r — ^/P*^ 2 K t' 
- h^Vl^xx-mMX'^ ^tzib. K-^T—S'^'^^-yiiZX 

3t7r'f A'rnt'WMmt^rr?. si^^yx 

[ 0 0 5 5 ] 0 1 4{i. *f6B3l:fctt§3Kf£MvXTA 

«offio|lM«^t0T'S)4. ^z::, 01 5, 16. 
2 0{i. ^<7)|!,f^S:UiH3-r?.7t:i6lc?|fflL7t0fflt'*) 
I.. 014-C14, 01 3t5^Lyi3BMfil|cDttJ:»3A>m 

mmwe9\izK)i^ixh. zzx\ rvn-m2tL 

Xli. n = 1 (DmM'^m^ 1 t' -y h C7)7- y 3 - K |l]?§*i 

fflk^Joiii). ^!t7t7 'f/p^'gssfc LTJ4. mmmmip 

1 h'-y h<Oi2ffl3gP3$iK35lll^ffl-7>yA7xy^M7t 

7-f;U^'*«fflC^4>ni.. fftfSmi¥6 9<^~mtLX. 
i^yy)\^^ - K 7 r >f A'Sr fflv ; i: A^'T'S' I. . ^ . 

3tsfia5 6 6 1 L-c. mm^m.^mmm^ ^htih. 

[ 0 0 5 6 J 01 514. 01 4W#SI50jS}^S:5Kf . 0 
15(a) t'ti. 2fiNRZT-^m^fi-^ (fE3*aS 
B) AiT'j3-Ha52lCA:'l$ni., 014^2^-K 

t'-hnvi.xti-f^ia54' t'<4. mm. "fi-mm 
fEjMajs Btmu^mm immw b iOiE?£i^^*>'A:'j ? 

tlh. 2*-Kt'-hAVl';^fi-t5^g84' *»<^>{4, 0 
16(a) t2^'tJ:3^S;PX'^^'h;l'2:to2^-H 
h--hAVl.x*J4t. -ecofifflti:, 02 5 ( b ) {Cj^-f 
J:ot,zt'-y srttcRIE-tl>» ::c02^-Hh'-hAVW 
;^Sr, 01 3<O(iffi^pgp3T'01 5 (c) (7)J:^:5r^' 
^ 5 y^^X'&ltht. 016 ( b ) t^-f J: a'Sr. IK 

)\^i}^lii:h^tl. 015 (d) (c^-tid^Ciffi^^pRZ 

[0057] (4ffl^P5SJS^P^Si3fe7 ^ h LT , 
F S Rmmmm B L*. ^ V -y y N X ^^^^7 -f ;l/ 
-e«0ffiiJ:A'>-Kc|3.i:.*i, 6 ( c ) {Z^nt 

j:oizmmmmkfoizmL<mm^tLimmm 

3fefi-tX'<^'h;l/tLT. 016 (d) (7)cl;^^ 

2o<o^tTA?^A'>^-^<J^i#;;c/<^ h;u*«^ft»^B-c 

M^^'DCS-RZfi■^*^^|^>i^. 016(e) fc^^-T 
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x/^y Y^Ktifi. 016 ( c ) tc^rr J: 3 t=Sf -t- 'J TlSi 
gCfS!fOlcl?L<Ea$iil.SiS#14^t':>--K-h (A 

^9 V)Vt Lxm 16(e) <0J: 3:5:3o<7)3t-f aJt-'N' 
U fi-f h/W*<l^?Slill B -C-MATtDuobi nary- 
RZfi-f*^'f#f,n, HI 5 ( f ) ^Z^^-ti.o^j:m.JS.^m 
mifnhiXh, Ccoai:^3tti^(i, Ouobinaryfl-f t 

-ifJiiiit tr-en-fii. 2b, 3BOTt?^<, 
m^izm ix^mm^ tit: r z^mmi^i)^ 

[00 58] 01 Tli, HI 3i,Z7r<f%mmmm^tz 

mmt<^mi. 7'U3-h'ai2tojiji«t, ^yfiv 
HI 7tii. HI siZTikifcmmmtuM^mm 

i^6 9izx:h^ixh, zzx\ r>j^-m2blx. 
n = 2 (r>mmmm^ 2 1' -y h c7)r y ^ - h- igs&s-ffiffl 

^mmm\^x\^h. mm%W6 9<^-mtLx. 

y^iV^-Yyr^J^im\^X\^h. tti. 3tS<iS156 

[00 59]Hl8{i, HI 7tc^#rn-y^'0»}B 
S:7K-f . HI 8 ( a ) T'ti. 2fiNRZf-^'S^fi-^ 
*<r'j3-KgS2tCA^]$nS. HI 7 

<02t-h't'-bAVi';^i^g|54' X'\t. mux. 

4 • *»<5{i. H 1 9 ( a ) K^ti a ^S^WiX^^ ViV 
^ijr>2^-Y\i-VJVVXt,^^\:., -?-0{affl{4. Hi 
8(c) tC^^-fct OtCt'-y h»lwRlc-ri>. 
too 6 0] C:<!0 2^-Ht'-hAyUX^. HI 7<0fi[ 
fflS^pg|53t:'Hl8 (b) iOJ:p^r:J'-f Sy/t-ryn 
- Hfl-^{c J: Ofiffl^mi. t , H 1 9 ( b ) tc^nt J: 

Y)V»^-ti^h.. HI 8 ( d ) tc^-TJ: o'SriSffl 
^i)lIRZfi^*<4lS$tll,. C<0(affl^pRZft-f iJrfE 

f>) <7)tt«jtcitfKLT7t^P=^J^$rE^-ri>^tA<^flg 

m.mm%wt7 ^)V9^zx-y)^fih. zzxm. <m 
^m^mmm.it7 ^ivstLxvs RA^fEjuaiiSB 

vN'y H4"i:^*«. H 1 9 ( c ) tc^-ri: a aas 



f0tl^L<ilS$nSgjg!t#tt5:t>o-i^-h {%m.X 

3tffi#;^'^^' VMtm 19 ( e ) <0J: 5^rfi-t;^'<^' b 
Mzts: 0 , H 1 8 ( g ) fcS^t J: "5 =5:RZ3S!^lll5tm 

[0061] ■ew-'tx/N'y K"t>'i:»/)<. H 1 9 

( c ) i.zmio^zmmMmi^^zmL<m.^ti 
hm-mftkh-^i^^-Y {m.xm^) co7taj:']ft^2r 

#;tl.. CcOtS. Ttfi^X'^?.^' b/l^t LTHl 9 
( d ) 3!;<t#f>ix, HI 8 ( f ) ^izmi^otamm!^ 

'm.m%htih. ■m^^'fXKnRzm^mmmtLx 

-eix-eti, 2B. 3BmTi:©5<, i^-fixt<-XA'y 

[0062] H2 Ot4« *%BJtfctt&3t)Ifi#|C0||lC 
Wi^W&m.iTT^'^'a -y ^' HTft S . H 2 0 {zifcTm. 
mm.^Zi5\^X. HI 3tc^^-flim^i:cOIIM{4. Z. 

zx'^i.. \^immm^i^miMRzmmz^m-htz 
if>(r>^y ov^W'SiWztc^^zt^.zhh, vt-^x, H 

[006 3] H2 1(4. H2^^5^t3tJli^iS5rfflV^/^* 

%mzmh%{mi^xTM.<r>m(r>mmmi:^'t:r^ 
v^mx'hh. HI 5t,z^'tmiMi^xTJ^t^mm 

6 9<n\^:hfizm.^ix^mmzm^^fih}^x'hh, 
mi^Simi^mty ^)V9 6 0bLx. it'>yN 

S5S-7 yA>yxy^S3t7-f;l^^'$rfflv\ Hi 6 (c) 

7>f;U^(?)2T-A<05l£ilJ^j{4, Hi 5 (e ) tHl 5 
( f ) J: e^rfflttW^r3t3jiSS:iBiaJ:>]fi#S:^f 

[0064] t^i?*>, 

«!»!SfiSfl8S'«4-fl.%^. iStHffltcfctt&2^- 

H t'- h J vvx [zxh -mim^WAi . T - ^ commco 

i^mi,zBmi:4-t^j:\'^Zti)<hf3'^. milco^^tiU 
eexii. H2 2 (a) iZTiitXoiz. mzi^yoV 
^'^fflV^T5tS(ifi[ffl3£PRZ<i-^2:H2 2 ( e ) 

Lfz^f^^mm^i^z-^mL. mncommm'^mm"^ 

mLXhX\^. tfz, H2 2 (b ) t^-ri^tz, MZ 
1 3t7 t,*>V^T3feSfifil[ffl3gPRZfi^S:H2 

2(f) ^z^ntfz^&^mm'^iz^mi, mmmmtrc 
c7)ibmwm±L. K^mmi:mLxtmix{,x\,\ z 
<n. mmmt. ht>tf^\^ih^'m<r)r^)rx-Y%2 

<OA:'j{cEaLTtJ:v^. ttz^ H22 (c ) \,zirsLtz 
<t3tC. H16 (e) i:Hl6 ( f ) c;)20£r)ai:»3^ 2 

)t«^OS^i!S«« , Hi&Sfi L^rv ^'%^\,Z)m LT 3 
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[ 0 0 6 5 1 02 3-02 6 ti. ^^m<Dwmzi/ti(r>m 
mmmm-th tiibc^m uzmx-h i.mie 
( d ) ( e ) i}-(>hf)^ix 0 tc. mm^tifz^^mm 

f*-5r, 023. m24l,zir^Lt:Jiol,z. 023 
( i ) > 02 4 is)<^Xo^j:^<>)^f'^:^y HV-^i. 

^mmx-mmi, m.mmw.i-?>ztizxD, 023 

( j ) . 024 ( h ) Iz^slfcXolz. fgp$fL;tft^ 

iz'^tti&m<r>^r:^^^ui-vm^&^mm^ 
X'hh. :i<r)^o\.z^^wmMRzm^m^x^ 

^02 2(a) (C^-rSttllfllJS^fflV^/ciS-&{CJt«[L 
X2mm.-kth^tfM^Xhh. ^fc. 02 3 

hhi^. ■Tmsm.mnr:Li^)^^^^m'Jt^w)^\.x 

tJ;t\ *7t02 4T(i#^'JT;g«^^-&tf5feT'i3l- 
A->f -^ g ^:JJ-$:]R 0 aj-rmT*) I. -C-MiU'hOMiiJ 

■rmB!it'tJ;v\ ■t^j:ib-h, m^^tLXii. RZ5S 

m±X'(ommmm^iznt^ n U7 y^$risi±x' 
mmmmmx-m^mmmi-h ^ 1 1 i 0 , fsis 

S8<ojS*^«t h W 7 >'X ^ I6i±f c: t mmt =5: S , 

[00663 02 5{i. 5t7 .f /ui^mzmimmmm^: 

ifXT^Mi^&^mimmX'hl, 02 5 (a) Tli, TtfEjIii 

S2 5 IT-Jili^fl/cO^, MZI5t7-f;P^2 5 2t 

J;05Si^m-f{:gE^§ti.&. ^^T'ti. 02 3*^o 
«i02 4lc^^$iil,^lcigi,^f531RIIS«07t>'N'y 
7-f;l'^'2 5 3Sr, MZl7t7-^;l^^'2 5 2tilig^jS^ 
SfiiS 2 5 4 cO^tSmi-S C 1 1 J: 0 s jfer 

-h'jfi!c^$-sxoai-r^t*^'^flgT'j)i., 02 5 

(b) XU. 02 5 (a) iOIVIZ I 7 2 5 2 

mmm^^o ha-x7 ^ /i-^ 2 5 3«^w^isfig 

5r , ll3KA^'^^=Sr 1 OtfO/?' v-T y 7 -f yl/^- 2 5 5 T'H 

t^i^'^, 02 5 (a) tmm. m 
mut^iim$ixx^fzRZQ.n^mmm<. mm 
«m2 5ix'mm^tititk. ^n?s/ry7-f;p^2 5 5 

~mz^ix^^i>, 

[ 0 0 6 7 ] 02 6{i, 02 5 ( b ) <7)Sr#:W^||ig0l] 

^zmtxm&im^i}z^J:'yfz^&W:^yyymmLtlm 

X'hh, 026 (a) ti. m2 3l,Z7rsLtzmmm<ri 



^9h)V^mX'iT^LX^^h. %mt. ^fi^i|B*<24 
GHzco 1 y 7 -f yP^ t J: 0 ffi L)tiKr 

mmmw&UMi. 026(b) ( c ) t^L 

^i. 026(b) (c) tcj:0, fgPS^JgJittc^PN 
7gl<?)fi-f*W:^il. ^ilf^:T^A-;j'-y*if|ii,iiT 

[ 0 0 6 8 ] 02 7ti. ^^mzmhmm^. hh\^ 
\t^mx'm^ixhmmmmmm%y 
cr>miiSL(r)-m^:7v^'tmx'hh. v 1 y rS3t7 >f 
/Pi'S-ffli-^s^. ^(r>imm.ifix-nmm.^zi.->x^ 

^'mm^x-m^h^^. mui. %{i:mk^):.\.x% 

mmh^m:fmmmmty ^)V9<r)mL^m2 
[00693 02 7t^fcv^-c. t-f. mmmm\t 

^-^ zlV-^ 21 \<nii'^-Y\ZX1i]^tv. -■K-h2*> 

h^-n^Kh^ ^'^-Y2t-'h<n%>mmm^\t. 

i]-ryxr^)-j^212\.ZX-)]^K. 2^(m. 

'^'th^mmjji^iz'jin.'^tih. m^^mm^titiM 
m/jtmm^^mm<r>~iii\imwmm og 

7 TEf5fi^- H^;tliTMf5tS^- Y<n 

i:'*> ^>*^:^co:^|ft]0^!S l: «. i d 1 2 o<7)iigt:Ji-JilS 

xrv 7:5' 2 7 2izxfi^ix. mm^^^tifz<^-h. ^ 

-hl*»^>tti:^$tl. ■9--^a^-:J'2 7 l<7)--K-h2 

izx:f]^ti^. mm-^^^ixtz^&'mmmiE^ii. -9- 

I.. Z<nXo^j:m^i:bhZbizXn. X:fJ^tit:^m 

n^mm^a , t'coj: a ^j:mm^mx'X:h $ fix t . v ^ 
/iyj. m^&m^m^i9iy ^ )\^i^<r>mmmmzB 

[0070 3 028(i. 1. SSummziUfhtm^ 

vmm^^wi^y -f )V9<n^mi ^'yym. t 

±iCf^«S iX-^C F S R 5 0 G H z 60M Z I T;^7 -f yl^^- 
Srfflv^/::. 02 7t=^i^-tfll«S:fflv>^v^i^. X-hmW, 
S-^^b^-ltSi:. ft;'^9GHzSJg<7)f5aWS(«0i^7h 
*<;^^>ixl.. 02 7(i^-riSf£^J!5.S.c:fctcJ; 
0. 02 (b) tc^KU>:J:^^c{5i:^i:'A:']^i^^^cJ:<^ 
:3:v>)t7^;l/:J'<O^R|»S:5^-f|.c:t*<t'&. 



[0 0 7 1312 9(i, :^mizm?>9(Mmmzm\^ 

mmi^^tyti ~y ^ mx-h 0 , i c Tii n = 2 <D^mm 
$tix\i^i.m2 iz^tmm^m t onsti , ^ 
m^m 3 tmmzmm^ tiirc 2 oco d p s K^mas 

30 1. 302t^(^m^^tl. K1l^ixfz2-:>(0r—? 

mzmLx\.^h^x'^i>. ii3 0(i, a2 9icflrtj*fi 
( a ) ( b ) {i. <E)Mii«c7)^tv^2oco?!iui:^0a^b 

§ixSx>''^';l'mSlfi#D 1 . D2TJ)»3. 2«NRZ 

fi-fX-J)!.. (c) ti. Dli:D2^Bf^f)^a 

- K LTtr-^' $r ( d ) l^zirst, D 1 1 D 2 ^B^^M^ 
aX'D P s Kggp .(d) ti^^E tTfifflSt 

m^tih. m2 9^z7r^t^mmi, zco^^mitw^ 

[00 7 2] ^fc. I13 0{C*5V^-C. (e) ( f ) (i, 
Dl, D2S:, -enmas 5i0rU3-HgB2T'^^ 
Lit7"'j3-h'NRZf-^'Pl. P2T*0, V-^' 

t' h A:/3 $ fii. c: t ^zVf^i^^mt !> . r y a - K 

NRZf-:J'P2ti. PltJtiKLTffl**jISIItU-C 
T/2 (TtiX:hT-9m^Dl. D2«l^>fAXn 
•yh)a®$fil., Pl(wJ:0DPSKS!iaiSS3!)*, 

(e) tPl^^rfifflSSP^rSft. D P S K^ilfl|§3 0 2 
lCA:^]$iX&. DPSKS^Ii§|30 1 . 3 0 2-C(i. 

(f ) t[S|t^^5>'/T'P2tCJ:0DliOCl[ffl32P^' 
-f 5y/(Cj:bl!?LT (g) {C7S-rj;d(CT/2a®$fl 
TDPSKtCj;!, m^m^^n, DPS KS^ilfS 3 0 

K 3 0 2*><i)til:>D$n^, C^OSsSm. (h)*>'tli^)$ 
D K D 2 Srl^^J-iJ^a LTTU 3- H Ltc^MT 
-9 (d) (CiO loc7)DPSK^^pf§3 0 1(30 
2 ) Tliffl^^ligL/vrfl-f t IS) l:ffiffi35iHi^*>'^§n 
&c:fc*<i5*>a, *fi^ ( h ) fc 1 t'y MjiLy::fi^ 

( i ) fc^v-yyN-yxy/M^im^fflv^-c^ijScLTfil: 
ffl^^P-?4i]S[^^ifflS:m^'ff 0 1 ( j ) \,Z7h'Ltzi. 0 (c. 

[ 0 0 7 3 ] 03 1 (±. *^BflC*3ftS5KiItiSgtfflV^ 

(^fLSry ( 1 t'-y vm.<^^) (rmz'i^ 

(n-mmm.im-^^ 'j^mxhh. ^::.\z^-tm!m 
«ti. m29\.z'n^-f^mm.hmm^z\m\:.x'hh 

mm?:mm^mmzti\,^xmmmm&^x-ff o Kh o 

mm&mmL\^miLtzmfj:nRzm^i. 2*< 
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*>, fi-tl«0;?>fAXn.yhTot^L<ift«SflS. 

rya-HS^i^cNRZfi-^ji. t'^f>*^:^r*^S®^ 

MS*<To/2t^L<ig^§n. Sffl!JWI&afPlllSS2 

0 4 x-mmmmaif^t t^tih . dfosffluwf&awiiiK 

204Oai:^lli:, NRZlA:'jti-ftNRZ2A:'jfi^ 

J. t'.y y-y^aL?tmt7-u a- h Ltzm^ 
iz^ u\ iv±<r>mmt'(:>. ^mit^mi^^r y a - h 

-rs^ticio. ry3-Hg|52<0^iSE{t«-?lfatCllS 
■thzti^x-^h, 

[ 0 0 7 4 1 CliT', 3MftSc03tMjlJ«JijS[Sit (fOWf 
On) (i, 03 4lC^-r^*^MxXrAi7)^f-v>^wP 
;/y'yMC-icLTi§^$fL|.. I134<i, ^ftWSS 

at Lxm\smi&mt ucrnmm^Tr^uzmx'S)^. 

i«S32icj:0DPs K7t^i)i^?^t'3sp$ . D p 
s Y.mm'^^^z^ h K-xf^y m^9m\,i. 0 2 1 
ntx'hhfiif>mmmth. ^i-^^-iv<r>mm^ 
X'^m^titz D p s K 3fe3Spfi-^ii . m^^m.%-^^y 
'i)i9 8ox-'m§'m^tih. m^'^n^fitzm^^n 

3t7>f;w^a58 3KA:^i$ni.. 3t7-f;U^'ia58 3 

(Offiii:^4"i:«a^ti, ^^A-^^/Ko^t^^^yrji^i 

4«;K0^^y -y Ki^^fc-SCUTia^^ixS. 
[ 0 0 7 5 3 567 >f ;P^a58 3cOiif^j4iS-iil±Oj: 5 1 
iS^-tl.^tt^J:'), ;^XH5t7-f;U:J'8 3T'{i, jft*^ 
SD P S K^t^pff ^*>'-fi LT«:R^«DCS-RZ3^p 
^?-tCS^fii§fll.. 3t7-f;W^'gl58 3tL-r. JSJ«5K7 

t T ptiii|iS§ 6 2 J; 0 $ fxFJrSt^illfif - A- 

yi/A-'7-r3teiiij«ft6 9tcA:']$*ti), %\mimf> 

9(i, <5iJx.(f, 3t7r^vN>'3tliili4'il8SlT'7tEitJiili 

%'m^titz<r>*,\,z. ^mmy^)\^s8nz 
Kn^ix. \)z^mi^tim^<^^\y^-Mzm.mm^ 
ix. 'm^n.^ixtz(r>io. it^m^^5i>zx-h^ixh. 
3esft«§6 5^x'(r>mmim\ 2{,z7P.-t^mm.tmi 
X'hhfzihmmi'-m^h. ^fc, zzxu. m^^^m 
imii^im^tzma^snza^^x. r^^m^^^ 
y^)Vi'8o x'^m.<o^-c ^^/PSr-fs Lx R z'^mm 

[0 0 76] 03 6{i. 03 4, 03 5l:^n-ril»S 

(omw^thtzmz^mvtzmx'hi>. mmm 
m-wtmizumtitz^^ y rii-t (036(a)) 

{i. #^ D P S K^9F-tT'3Ei@$fL. «[:S^a3t^«7 ^ 
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;^^8 0c7)^±i:^^^ii^,>T. 03 6 (b) oJ:^^»iR^ 
fiD P S K3tfi-tX'<? hMz^j:l , 1 3 6 ( c ) O J: 

6(d) Ui^^tifci&J^^mxS-RZ^^co^m^ 

mo p s Km^m^^Dcs-ni^^m^iz^m 

tc*) ^ T i> J; < , o^^, #^-v ^^/K03tfi-f ^«ltc 
(OO77J037{i. :^^mizmnmi^^'rJ*cr> 

m^zmmmBmmmtifMzBm itzmx'$) h . 
03 4 ^ZTT^t^mmm^t <r)&mkt , \ivmm)^ 2 ^ - h 

, {affl^P3SiS3S:i^8i^Jffl5t7 >f 7 0 ti^m 

\,z%m^ixx\.^h^X'hh. mmn^mt. mut. % 
7 r ^ fwrn^^m^i 2 -cjttaii+^^iifcisjg* 

laeiMKT'tctV^ atSfiSt LTti. 02 2X1^02 

DSJMjgftlSiC ( f 0 1 - f 0 n ) {i0 3 7 {C5K-tjS;S^a:i^ 
;^7^A(7)#^+yjf.;U/ij .y hi.z-^lXWL^^ixh, 

03 8(i. js^^rarat LTifiaiiSiis ( 3B : imm. 

B<7)3fg) tti^cC^D^S^LTi^l., ^3tj*figgf«i02 

SP3li, 03. 07. 02 9tCS^Ucfll«OV^-mt^ 
I6f *> S . D P S K3i3giitt#t J: h jag 

J±. 02*Jt{i02 9i:RtT'*>S;^>:«)i»BBi&«BS-r 
a. 

[0078] #f■^;t^^^03t)^^i«T'35P$^^JtD P s 

K-cs-Rz^^^(i. 'ik^mm±'-&y -( iv9 s\ 

K-CS-RZ3KfEiI»-^{i, £'^tcfI3tt3tti<i$ix 
7t<0*>. 3fefejM«*6 9tCA:»]$<l*. 3tfEjM««c6 9 

7 0 lcA:»7 . 3fe(2ffl^ilSl5SS3SPI3^Ja»l7fe7 >s 

A-^^yl'i7)rU-yFia«gt-gcL-CI)i^$ni.. 038T 
(i, FSRtLT. (EjIj$SB(C^L<iS^L7t. 
(a) {i, 03 7<O#5t)JJfi^Tll4L^v:2^-h't*- 
h^N-;i/Xfi-f<7)X'<.7 h/i-T'*)!). ( b ) {i. |5H;<0 
3 7 fits i^T- 2 * - H t'- h y VVxm^- Sr fiffl 

L . m.^f^m.^^^y ^iv^si x-m^^'M it: 
im^^^' hii^x'hh. ( c ) {i. ^^mm^<r>^m^ 
font Q.m^wmfK'^m^mmy ^jv^i 
ob<r>mm^sLfzmx'hh. 03 8T-{i. immy^ 

)V97 0tLX, lb'>yha@<7)v-yyN«yx>'r3K7-f 



LT, 03 8 ( c ) (OHMlOck 0 (cS^if. ( d ) (C^^ 
;^A> HiElSr03 8 ( c ) <7)^II<7)J: o \,Z^K\i^ 

( e ) (c^L^ci o^sm'rt^-fiRzm.is^mm^ti^ 

IS^«i4jS§ii. 3tii»l7>f/u^7 0*><5>aj:>3$tiS. 

±ISv^-fti*^:^c;)RZ3t«;^ 

Sils #3tSfi^t1IISSa&. F SRcOt 0:^t LT 

ti, fsisa«Bw±-C'*n{?j:v\ mini, mmm 

4 3Gbit/sTl 0 OGHzlf PicOWDM$-#;t , ^tCiffl^ 
iaaJS^Ii^^)gW3t7 ^ /l/^' 7 0 ( M Z I 3t7 >f yl' 
^') <^FSRS:5 0GHztL.Ttffip{iT5rfig-C'ft|.. ^ 
^c. Ttfiffl^^D^JK^fffl^J^if ffi^t7 ^ 7 0 1 tT 
MZ i7'f;i/^'S-l3v^?.Ji^Wi. 02 7$-?|fflLTift 
B« L:<:(ijSilfiSif ^l:7t(iiffiSeii3S®X^li3gJli7 )V9 ^ 

[oo79]03 9«,037 \z^-tmi^wm^m 
^m±y H\^^7o tmm^^my < )V9 s 

2<7)«|{|gSr|BIii#{c, 1 oc7)3t7 -f )V9X^Lfz^(r> 
%immx:hh, tfz, 04O(i, m3 9coy ^juifco 

^mmimm-tifzibizBmifzmx'h?>, 03 9 1- 
ii. m3 7<7)^m^mbmmi,z, ±y ^iv^ttm^ 

03 9l3^§ilSSfiS§6 6tA:'5$fi?,. Ttgfi 

11 6 6 x\t , 8^;g^afi-^*>'3tti*sr y 7 y 7° 6 2 

jfi[*}^«S58 0^cA:>]§^^&. ^:ft:Ji-a^fg 
8 OCO#f-^:t^;HCfctt*>' Wn> F«t»'WS , 

t\ ^^^'Mi^XTAiimy < )V9X'ts:< t t>ctv\ 
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